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Appendi x C of the draft Federal Facility Agreement (FFA) refers to this operable unit as the
G oundwat er Renedi ati on, A- and M Areas.

St at enent of Pur pose

Thi s docunment presents the selected interimrenedial action for the A/AMArea G oundwat er
Operable Unit at the Savannah River Site, devel oped in accordance wi th the Conprehensive

Envi ronnent al Response, Conpensation, and Liability Act of 1980 (CERCLA), as anended by the
Super fund Arendnents and Reaut horization Act of 1986 (SARA), and to the extent practicable, the
Nati onal G| and Hazardous Substances Pollution Contingency Plan (NCP). This decision isbhased
on the adm nistrative record file for this specific operable unit.

Description of the Sel ected Renmedy

The selected interimaction renedy involves groundwater recovery with treatnment by air
stripping. This renmedy reduces contam nant |evels in the groundwater and mninmzes mgration of
t he contam nant pl ure.

A risk assessnment will be conducted in the future to determine if additional renediation is
required. Results of the risk assessment will be contained in the final Record of Decision
(ROD).



The nmaj or conponents of the interimaction renmedy include the foll ow ng:

1 Installing strategically |ocated groundwater recovery wells.

Extracting groundwater and processing it through an air stripper to release volatile
or gani ¢ conpounds.

Di scharging the treated water to an NPDES pernitted outfall.

Pursui ng the application of new technol ogi es to enhance the reduction of volatile organic
conmpounds i n the groundwater.

Conducting a treatability study to evaluate technologies to control air stripping tower
gaseous em ssi ons.

Decl aration Statenent

The interimaction is hereby selected by nutual agreement of the U S. Departnment of Energy and
the U.S. Environmental Protection Agency. This interimaction is protective of hunman heal th and
the environnent and conplies with Federal and State applicable or relevant and appropriate
requirenents (ARARs) for this |limted-scope action, and is cost-effective. This action is
interimand is not intended to utilize permanent solutions and alternative treatment (or
resource recovery) technologies to the nmaxi numextent practicable for the AAM Area G oundwat er
Qperable Unit. Because this action does not constitute the final renmedy for the A/ MArea

G oundwat er Qperable Unit, the statutory preference for renedies that enploy treatnent that
reduces toxicity, mobility, or volune as a principal elenent, although partially addressed in
this remedy, will be fully addressed by the final response action. Subsequent actions are

pl anned to address fully the threats posed by the conditions at the A/M Area G oundwat er
Qperable Unit and to establish final renediation goals. Because this renedy nmay result in
hazar dous substances renmining in the operable unit above heal th-based | evels, a five-year
review will be conducted to ensure that the renedy continues to provi de adequate protection of
human health and the environnent after comrencenent of the renedial action. Because this is an
interimaction ROD, review of this operable unit and of this renedy will be conducted by the
Envi ronnental Protection Agency (EPA) until a final renedial alternative for the AMArea

G oundwat er Qperable Unit is sel ected.
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I. Site and Qperable Unit Nanes, Locations, and Descriptions

The Savannah River Site (SRS) occupi es approxi mately 300 square mles adjacent to the Savannah
River, principally in A ken and Barnwel|l Counties of South Carolina (Figure 1). SRSis a
secured facility with no permanent residents. The site is approximately 25 mles southeast of
Augusta, Ceorgia, and 20 mles south of Aiken, South Carolina. The average popul ati on density
in the counties surrounding SRS ranges from 23-560 people per square mle with the |argest
concentration in the Augusta, Georgia, netropolitan area. Based on 1980 census data (1990 data
not available), the population within a 50-mle (80 knm) radius of SRS is approxi mately 555, 100.

SRS is owned by the United States Departnment of Energy (DOE). Westinghouse Savannah River
Conmpany (WBRC) is a co-operator, providi ng nanagenent and operation services for DOE. SRS
produces tritium plutonium and other special nuclear materials for national defense. The site
al so provides nuclear materials for the space program and conducts nedical, industrial, and
research efforts. The AAMArea, located in the northwest portion of SRS (Figure 1), contains
nucl ear fuel fabrication buildings, office buildings, and research areas.

The A/M Area groundwater is a nedia-specific operable unit within the A/M Area Fundanental Study
Area. As aresult of past waste disposal practices, the groundwater beneath A/M Area has been
contam nated with organic solvents, prinmarily trichloroethylene (TCE) and tetrachl oroet hyl ene
(perchloroethyl ene; PCE). Total plune size beneath the AM Area, as currently defined, is
approxi mately 1200 acres. This plune has not mgrated beyond the SRS boundaries. The

contami nation in the A/ M Area groundwater and the overlying unsaturated zone (vadose zone)



appears to be associated with rel eases fromthe

following AAMArea source units: the A-014 Qutfall, the MArea Settling Basin/Lost Lake (M Area
Hazar dous Waste Managenent Facility (HWF)), the M Area HWF Process Sewer, and the 321-M
Sol vent Storage Area.

Il. Qperable Unit H story and Conpliance H story
Qperable Unit History

From 1952 to 1981, an estimated 13 mllion pounds of chlorinated solvents were used in the AM
Area to degrease fuel and target tubes used in SRS reactors. An estimated 50 to 90 percent of
the sol vents evaporated during degreasi ng operations. The renaining solvents were discharged as
waste to the process sewer system Additionally, significant quantities of chlorinated solvents
were inadvertently spilled during handling and storage.

The waste effluent was piped, via a process sewer system fromthe fuel tube processing facility
to two primary locations: A-014 Qutfall and the MArea Settling Basin. As a result of this

di sposal practice and | eakage within the process sewer line leading to the Settling Basin, four
specific locations within the A/ M Area have been identified as being potential sources for

signi ficant groundwater contam nation by TCE and PCE. Additionally, sonesnaller sources, such
as the Metal lurgical Laboratory Basin and Building 313-M a solvent transfer station, which
probably have inpacted groundwater, exist in the A-Area. The four specific |ocations are shown
on Figure 2 and are described bel ow.

A-014 Qutfall. Buildings 313-M and 320-M were operational by the end of 1952 and used TCE as a
degreasing agent. Waste solvents were released to the A-014 Qutfall (Tins Branch) via an
underground sewer line. 1In 1962, the processes in Building 313-M were redesi gned, and PCE was

substituted for TCE. By 1976, all waste solvents fromBuilding 313-Mwere diverted and
di scharged to the M Area Settling Basin.

M Area Basin HWWF. Built in 1958, the M Area HWF consisted of an unlined Settling Basin that
recei ved spent solvents from degreasing operations |ocated in Buildings 313-M 320-M and 321-M
The M Area HMWF al so included a natural seepage area and Lost Lake (a Carolina bay) which
received effluent fromthe basin. From 1958 to 1985, an estimated two million pounds of sol vent
were released to the sewer leading to the Settling Basin. In 1985, discharges of waste sol vents
to the Settling Basin ceased.

M Area HWF Process Sewer. The process sewer was used to transport spent solvents from

Bui | dings 313-M 320-M and 321-Mto the MArea Basin beginning in 1958. In transit, sone of
the sol vent |eaked into the ground through cracks in the sewer pipeline. The pipe was
slip-lined after cracks and m salignnments were discovered in 1983, and an inactive portion was
excavated in 1989 as part of the Settling Basin closure.

321-M Sol vent Storage Area. During 1971, Buildi ngs 320-M and 321-M substituted PCE for TCE in
their process operations. |n 1975, an estimated 1200 gall ons of PCE | eaked froma cracked
ceram c punp seal connected to a solventstorage tank | ocated west of Building 321-M

In response to the detection of volatile organic conpounds (VOCs) in the groundwater near the

M Area HWF, SRS voluntarily initiated a groundwater corrective action program (June, 1981).

The objective of the programwas to i nvestigate the nature and extent of groundwater

contami nation, and to develop a renediation program Known and potential sources of groundwater
contami nation were identified through investigations which included personnel interviews, record
reviews, soil borings, and the installation of nonitoring wells. SRS now has an extensive



groundwat er nmonitoring network in the AMArea with over 350 nonitoring wells installed to
provi de definition of the aquifer plune.

In February 1983, a South Carolina Departnment of Health and Environnental Control

( SCDHEC) - approved corrective action was initiated with the startup of an experinental pilot air
stripper and one recovery well. The systemoperated at a design capacity of 20 gallons of water
per minute (gpm. Later in 1983, two nore recovery wells were installed and a 70 gpmair
stripper was placed in operation in January 1984. The 70 gpmair stripper replaced the 20 gpm
unit. In 1985, eight additional recovery wells were added to the three existing recovery wells,
expanding the recovery well network to eleven. The eleven recovery wells were connected to a
full scale air stripper which treated 400 gpm In 1990, the flow of the air stripper was
increased to 500 gpm The air stripper renoves the organics to | evels bel ow drinking water
standards prior to discharge to the NPDES-permtted outfall, A-014. To date, over 1.3 billion
gal |l ons of contam nated groundwater have been treated and about 260,000 pounds of solvents have
been renoved fromthe subsurface. The eleven recovery wells have been designed and installed to
nmaxi m ze renoval and mnimze mgration of solvents fromthe center of the plune in the shallow
aqui fer. The location of the current system including the existing wells and the air stripper,
are shown in Figure 3. An additional recovery well has been installed in AArea near the
Savannah River Laboratory (SRL). The previous M Area prototype air stripper (the 70 gpmunit)
has al so been relocated to this part of A-Area. This new system becanme operational in March
1992. A thirteenth well has also been installed in the Southern Sector of A/MArea to function
as an aquifer test well and possibly as a future renediation well.

SRS has initiated an eval uati on of a vadose zone corrective action programto renediate soils
above the groundwater at specific areas where solvents were released. An investigation of the
extent of the vadose zone contam nation associated with the groundwater contam nation has been
perforned. Presently, SRS is evaluating the designs and costs of potential systens and will be
testing several innovative technol ogi es which could be utilized to treat organics recovered from
the vadose zone. Selection of a preferred alternative for the vadose zone will be carried out
in a future Proposed Plan. Further discussion of the vadose zone renedi ation activities is
contained in Section X

Conpl i ance Hi story

DCE devel oped an I nplenentation Plan and G oundwater Protection Plan in June 1984 which required
conpliance with the groundwater protection requirements of 40 CFR SS 264, 265, and 270 and with
all other Federal and State regulations. Settlenment Agreenent SA 86-52-W signed on June 20,
1986, required groundwater quality assessnents at several sites, including the AMArea. Results
of the assessnents have been provided to SCDHEC and future actions are being defined under SRS
RCRA Facilities Investigation program

In 1985, the Natural Resources Defense Council (NRDC), et. al., initiated a | awsuit agai nst DOCE
for alleged RCRA groundwat er nmanagenent viol ations at six SRS waste nanagenent areas including
the AMArea. On May 26, 1988, a Consent Decree was signed by DCE. Requirenents of this decree
are outlined in Gvil Action No. 1:85-2583-6, filed on May 31, 1988 in the U.S. Dstrict Court,
District of South Carolina, Aiken Division.

In 1985, a Resource Conservation and Recovery Act (RCRA) Post O osure Care Part B Permt
Application for the MArea HWF was subnmitted to SCDHEC. The application, approved in 1987,
descri bes the A/ M Area Goundwater Corrective Action Programin detail. A revised permt
application was submtted to SCDHEC i n Septenber 1990 and the renewal application was submtted
to SCDHEC on April 1, 1992. The revisions describe new groundwater and soil corrective action
proj ects.



Remedi al activities in the AAM Area becanme subject to CERCLA requirenments when the entire SRS
facility was placed on the National Priorities List (NPL) in Decenber 1989. Due to multiple
source areas in close proximty and the co-mngling of contam nants enanati ng fromthese source
areas, the A/ M Area has been desi gnated a Fundanental Study Area. The purpose of this
designation is to facilitate the coordi nati on of renedy sel ection decisions for the operable
units in this area. The A/M Area groundwater has been designated as a nedi a-specific operable
unit within the Fundarmental Study Area.

I11. Hghlights of Conmmunity Participation
No comments were received during the public review period.
IV. Scope and Role of Qperable Unit within the Site Strategy

The purposes of the interimaction for the AMArea G oundwater Qperable Unit are to prevent
further groundwater plume mgration and initiate groundwater restoration while risk assessnent
activities are being planned and conducted, and to obtain further infornmation about the response
of the aquifer to renediation nmeasures.

The interimaction is consistent with any planned future actions for this operable unit.

Eval uation of treatnent for the A/AM Area subsurface soils (i.e., vadose zone) contai ning

vol atil e organi ¢ conpounds is being conducted as an ongoing treatability study associated with
the AAM Area Goundwater Qperable Unit. Selection of a preferred renedial action alternative
for the vadose zone will be presented in a future Proposed Plan for the A/ M Area Vadose Zone
Qperable Unit.

V. Summary of Qperable Unit Characteristics

Closely associated with the AAM Area Goundwater Qperable Unit is the Vadose Zone Operable Unit.
The vadose zone consists of the subsurface regi on between the ground (land) surface and the
water table. Mobile waste constituents released at the ground surface typically mgrate
vertically and gradual ly through the vadose zone to the groundwater. Longitudinal dispersion of
contam nation al so occurs, but generally to alimted extent. Consequently, vadose zone

contam nation woul d be | ocalized in areas where contam nants were rel eased. Contam nation in
groundwater mgrates horizontally and vertically depending on recharge/di scharge rel ati onshi ps,
stratigraphy, and other hydrogeologic factors. |If left in place, nobile contaminants in the
vadose zone would slowy mgrate to the groundwater.

Most of the contaminants in the A/M Area groundwater are located in the uppernost aquifer.
Concentrations in the uppernost aquifer range fromhundreds of parts per nmillion to less than
one part per billion. The plunme under A/ M Area, as currently defined, enconpasses approxi nately
1200 acres. The contam nated uppernost aquifer is not used as a source of drinking water at SRS
but is currently being used for donestic purposes north of the SRS boundary where no

contami nation is present. The deepest aquifer beneath the uppernost aquifer provides donestic
(drinking) and process water to various facilities at the SRS. A thick and laterally continuous
| ow perneability layer (principal confining unit) separates the uppernost aquifer fromthe
principal confined aquifer and the deepest aquifer, and greatly retards downward migrati on of
chem cal residuals. Contami nation concentrations of the principal confined aquifer in the AM
Area range from 1000 parts per billion to | ess than one part per billion. Goundwater flow
direction within this unit is to the south-southeast. The town of Jackson, South Carolina,

|l ocated hydraulically upgradient and three mles west of the AMArea, also draws water from
public supply wells in the deeper aquifer. No off-site groundwater contam nation resulting from
the mgration of the A/ M Area groundwat er plume has been detect ed.



Recent nonitoring results indicate groundwater contam nation has occurred in the Northeastern
Sector of the AMArea in the vicinity of the SRL conplex resulting frompast uses and di sposa
of solvents. These findings are significant due to the proximty to the plant boundary and the
contami nation of the principal confined aquifer. The conbined areal extent of the contam nant
plume is shown in Figure 4 and represents the maximum |l ateral extent of detected constituents in
all aquifers. The vertical extent of groundwater contam nation through the uppernost and
principal aquifers (Watertable Unit, Upper Congaree, Lower Congaree, and Peedee) is depicted

al ong one cross section line in Figure 5. These two plune nmaps reflect TCE and PCE
concentrations in excess of detectable quantities.

G oundwat er contam nation in the Southern Sector of A/MArea (south of the M Area HWF and

sout hwest of the A-014 outfall) is presently outside the influence of the present recovery
system The selected interimaction addresses areas of higher concentration in the center of
the plunme and at the sources of contam nation. SRS is investigating the Southern Sector of A/M
Area to further delineate the extent of contam nation and increase understanding of the

hydr ogeol ogy of the area. SRS also will install a systemof recovery wells to renedi ate
groundwater in the Southern Sector

VI. Summary of Qperable Unit Risks

As a result of past waste disposal practices, the groundwater beneath A/M Area has been

contam nated with the organic solvents TCE and PCE in both the dissolved state and, in limted
occurrences, as concentrated Dense Non- Aqueous Phase Liquids (DNAPLs). These DNAPLs consi st of
concentrated, undissolved accumul ations of chlorinated sol vents.

As required by CERCLA, a risk assessnent will be perforned to provide a basis for determning if
additional renediation is required to protect human health and the environnent. Previous risk
anal yses perforned in 1985 for the MArea HMWF and Metal lurgi cal Laboratory HWF Qperable Units
were conducted prior to closure of those facilities and were used in the devel opnent of closure
alternatives. The results of these previous risk anal yses and avail abl e cl osure and
post-closure data will be utilized as appropriate for evaluation of potential risk for the AAM
Area Groundwater Qperable Unit.

The risk assessnent will address risk associated with groundwater underlying the entire AAM
Area. The contribution of contam nation to groundwater fromthe vadose zone will be considered
in the evaluation of risk posed by exposure to groundwater. The surface water discharge pat hway
will be further eval uated

Generally, for nodeling purposes, potential pathways for human exposure are through hypothetica
well's on-site, and through discharge to surface water. A programto devel op the details of
t hese exposure scenarios is underdevel opnent and will be addressed in the risk assessment.

Currently, there are no drinking water wells in use within the contam nated zone of the AM Area
G oundwat er Qperable Unit. However, in the absence of renediation, there is a potential for
risk frompotential future wells and from exposure to surface waters receiving discharge from

A M Area groundwater. The risk assessnent will further characterize and quantify these
potential risks. Furthernore, the effect of the ongoing AAM Area Groundwater Corrective Action
Programwi Il be considered in the risk assessnent. No off-site groundwater contam nation
resulting fromthe mgration of the AAM Area groundwat er has been detected. However, if the
contaminants are allowed to remain, the potential for off-site migration and public exposure may
exi st.

There is limted potential for significant plant uptake of contam nants fromthe vadose zone.
This pathway will be characterized further to confirmthis assessnent. The prinary potentia



for ecological risks is through exposure to surface water receiving contam nated groundwater
di scharge. The extent of this potential risk for post-closure conditions will be characterized
in the risk assessnment currently under devel opnent.

VI1. Description of Alternatives

The followi ng remedial alternatives were developed in 1985 for the A/ M Area G oundwat er Qperabl e
Unit, based on denonstrated effective technol ogies available at the tinme that the M Area HWF
RCRA O osure Plan was first prepared. In accordance with the NCP, the No Action Aternative was
included as a baseline for conparison. The alternatives considered at that tine for the

G oundwat er Corrective Action Program (renedi ation of the groundwater plune) included:

Alternative 1
No Action

Alternative 2
G oundwat er Recovery with Treatnent by Air Stripping

Alternative 3
G oundwat er Recovery with Treatnment by Activated Carbon Adsorption

Alternatives 2 and 3 both called for groundwater recovery by extraction. The alternatives
differed only in the type of groundwater treatnment technology utilized.

Alternative 2 was inplenmented in 1985 as an interimrenedial action. This section contains a
description of each of the three alternatives as they were devel oped and considered in 1985.

Alternative 1. No Action

Under the No Action Alternative, no groundwater extraction woul d be conducted. Chlorinated
sol vent concentrations woul d gradual Iy be reduced with tinme and di stance through natural
attenuation processes such as bi odegradati on or dispersion. Institutional controls and

l ong-term noni toring of groundwater coul d be added as conponents of the No Action Alternative.
Further description of this alternative appears bel ow

Treat nent Conponents. No treatnent woul d be i npl enent ed.
Engi neering Controls. No engineering controls would be required.

Institutional Controls. Access to SRSis controlled at primary roads by continuously nanned
barricades. Qher roads entering the site are closed to traffic by gates or barriers. The
entire facility is surrounded by an exclusion fence, except along the Savannah River. The site
is posted agai nst trespassing under state and federal statutes. Mich of the AMArea is
surrounded by a separate fenced area with nanned gates. The area is continuously patrolled by
security personnel.

Quantity of Waste. SRS estimates that approximately 2 mllion pounds of chlorinated solvents
are currently contained in the A/ MArea groundwater plune. Approximately 260,000 pounds of

sol vents have been extracted andtreated to date. The plume, as currently defined, enconpasses
approxi nately 1200 acres.

I mpl erent ation requirenents. This alternative requires no additional inplenentation.

Esti mated Construction and Operation and Mai ntenance (QO&\) Costs. No additional nonitoring wells



woul d be installed under this alternative, so there would be no construction costs. Costs for
this alternative, excluding groundwater sanpling and analysis were originally estimated to be:

Capital cost $0
Annual O8M Cost s $20, 000

ARARs Associated with the Considered Alternative. This alternative would not conply with the
South Carolina Primary Drinking Water Regul ations (R 61-58) Maxi num Contam nant Levels (MCLs) or
the Federal Safe Drinking Water Act (SDWA) (40 CFR 141) pronulgated MCLs. Certain contami nants
woul d remain el evated above MCLs and the cal cul ated heal t h-based | evel s should the No Action

Al ternative be inpl enented.

Alternative 2. Goundwater Recovery with Treatnent by Air Stripping

G oundwat er recovery with air stripping is a denonstrated and wi dely used technology. Ar
stripping is considered by EPA as the Best Denobnstrated Avail abl e Technol ogy (BDAT) for VOC
removal . Air stripping forces the contam nated groundwater into contact with air. The volatile
contami nants are then transferred into the air and released to the atnosphere. This alternative
i ncl udes eval uation of technol ogies for controlling em ssions fromthe air stripping system

One of the nost efficient stripping devices is a counter-current packed colum. In this colum,
the water streamis punped to the top and allowed to trickle down over the colum packing. Air
is blown in through the bottom of the colum and exits at the top. The stripper requires
electricity for a punp and bl ower and very little maintenance. Further description of this
alternative appears bel ow

Treat nent Conponents. The conprehensive renedial action systemin AAMArea (as it was designed
in 1985) woul d consist of treatment conponents in the general MArea and in the Northeastern
Sector of AAMArea. |In the general MArea, the treatnent systemwoul d consist of 11 groundwater
recovery wells and a full-scale production air stripper with an air blower, effluent punps,
instrunent air system and control building. (The 11 recovery wells (RA# 1 through RAW 11) were
installed during 1982-1985). A 20-inch, zero-leakage drainline to transfer treated groundwater
fromthe air stripper to the NPDES-pernmitted A014 Qutfall would al so be incl uded.

In the Northeastern Sector of A/M Area, a groundwater recovery and air stripper system has been
installed near the SRL. A zero-leakage drainline to carry treated liquid fromthe air stripper
to a nearby permtted outfall has al so been designed. Further design details regarding the air
stripping systens were contained in Appendix F of the M Area Post-C osure Permt Application.

Engi neering Controls. The prinmary engineering control for mnimzing the spread of the AAM Area
groundwat er plune involves installation of 11 or nore recovery wells. The recovery wells would
be strategically spaced laterally and vertically in an attenpt to nmaxi mze recovery of high VOC
concentration groundwater, and control groundwater migration. Location of the recovery wells is
depicted in Figure 2 (Section I1).

Institutional Controls. These controls are identical to those discussed in Alternative 1.
Quantity of Waste. The quantity is identical to that discussed in Alternative 1.

I npl erent ation requirenents. Inplenentation tine was originally estinmated to be 24 to 36
nmonths. Installation of the 11 recovery wells and the Marea stripping tower was conpleted in
1985. The system began operating at a 400 gpmtreatnent rate at that tinme. The systemis
currently operating at a rate of 500 gpm Start-up of the Northeastern Sector recovery system
occurred in March 1992.



Esti mated Construction and Operation and Mai ntenance Costs. Costs for this alternative were
originally estimated to be:

Capi tal Cost $4, 800, 000
Annual O8M Cost's $100, 000

ARARs Associated with the Considered Alternative. The renedial action would minimze nmigration
of contam nated groundwater through groundwater recovery and provide pertinent information for
t he devel opnent of a conpl ete groundwater renedi ati on system

G oundwat er would be treated by an air stripper that would renmove VOCs fromthe groundwater and
emt themto the atnosphere. An ongoing treatability study will select an appropriate

technol ogy for treating air emssions. ARARs for air emssions include regul ations under the
Federal dean Air Act and the South Carolina Air Pollution Control Regulations (R 61-62),
specifically the South Carolina Anbient Air Quality Standards (R 61-62.5). An air em ssions
permt would be required under the South Carolina regulations prior to operation of the air
stripper. Discharge of the treated groundwater will be to NPDES pernitted outfalls within SRS
Di scharges of this type are regulated under the O ean Water Act and the South Carolina NPDES
Permt Regulations (R 61-9). Treated water nust neet the discharge limts of the pernmtted
outfall unless a permt nodification is obtained

SRS has eval uated the RCRA Subpart AA "Air Em ssion Standards for Process Vents" (40 CFR
265.1030) and has concluded it is not an applicable requirement for the treatnent of extracted
groundwater at the site. EPA Region IV has stated that the Subpart AA standards nay be rel evant
and appropriate. Therefore, the standards will be evaluated during the off gas treatability
study for consideration in the design and inplenmentation of the off gas treatnent system for
consi stency with and rel evancy to the Subpart AA em ssion standards. The systemis pernitted
through the SCDHEC Air Quality Control Program and the C ean Water Act (wastewater treatnent

di scharge permit) rather than through RCRA. Upon conpletion of the treatability study, the
existing MArea stripping tower will be upgraded, if necessary, with an off-gas treatnent system
in conpliance with ARARs.

Alternative 3: Goundwater Recovery with Treatnent by Activated Carbon Adsorption

Activated carbon adsorption is another principal nethod used for groundwater and drinking water
treatnment. Wth carbon adsorption, contam nated water is brought into contact with particles of
activated carbon. The organic nolecules mgrate into mcrospores on the carbon particles and
becone trapped. The operating equi pnent for carbon adsorption is simlar to that required for
air stripping, except two carbon adsorption beds in series would replace a packed stri pping
colum and an air blower. Two carbon beds allow repl acenent of the spent bed whil e groundwater
continues to be fed to the fresh carbon unit. Volatile organics are not released to the

at nrosphere with carbon adsorpti on but nust be disposed of in sone other fashion. The system
requires considerable attention because of the need to regenerate the carbon adsorbent. Further
descriptions of this alternative appear bel ow.

Treat nent Conponents. Two fixed bed carbon adsorption systens woul d be placed in series. Each
bed would be 10 feet in dianmeter, 10 feet in height, and contain 20,000 pounds of granular
activated carbon. One bed would be taken off-line every 1 to 6 nonths. The carbon nedia would
be shipped off site for regeneration and further treatnent of the adsorbed organic constituents.
Alternately, an on-site carbon regeneration and treatnent systemcould be adopted. The treated
groundwat er woul d be di scharged through the NPDES-pernitted outfall, A-014.

Engi neering Controls. As in Alternative 2, engineering control to mnimze the spread of



groundwat er contam nati on would be prinmarily acconplished by installing at | east 11 recovery
wells at selected AAM Area |ocations. Further control of volatile constituents would be
acconpl i shed during offsite organic residual treatnent follow ng carbon regeneration

Institutional Controls. On-site institutional controls are discussed in Alternative 1

Quantity of Waste. The quantity of groundwater to be treated would be identical to that

discussed in Alternative 1. |In addition, waste carbon fromthe adsorption process would al so be
gener at ed.
I mpl erent ati on Requirenents. Inplenentation tine for construction and start-up was originally

estinmated to be 24 to 36 nonths. One operating option would be to construct a fixed bed system
on site and then | ease the adsorption system (carbon nedia) froman industrial supplier. The
supplier woul d be responsible for replacing spent nedia with clean nedia and then transporting
the spent nedia off site for regeneration. A pilot test using an M Area groundwater sanple was
conducted by the Cal gon Corporation prior to 1982, in order to calculate system design

par aneters.

Esti mated Construction and Operation and Mai ntenance Costs. Costs for this alternative were
originally estimated to be:

Capi tal Cost $5, 000, 000

Annual O&M Cost s $100, 000
ARARs Associated with the Considered Alternative. ARARs for groundwater recovery and discharge
are as discussed for Alternative 2. Treatment under this alternative is by activated carbon
adsorption. Spent carbon woul d be regenerated off site. Oganic residuals would be further
treated as a final off-site renedy. Shipnent of spent carbon would require proper |abeling and
shi pnent requirenments per DOT regul ations (49 CFR SS 100-172). Spent carbon handling and
treatnent thereof would be perforned by an off-site treatnent facility permtted under RCRA

VI11. Summary of Conparative Analysis of Alternatives

The NCP (40 CFR SS 300.430(e)(9)) sets forth nine evaluation criteria that provide the basis for
eval uating alternatives and subsequent selection of a renedy. The criteria are

1 Qverall protection of human health and the environment

Conpl i ance with ARARs

Long-term effecti veness and per manence

Reduction of toxicity, nmobility, or volune through treatnent

Short-termeffectiveness

Inpl emrentability

Cost s

St at e accept ance

Communi ty accept ance



The three alternatives are conpared in this section using these nine evaluation criteria

Overall Protection of Human Health and the Environment. Alternative 1, the No Action
Alternative, is not protective of and offers no reduction in risk to human health and the
environnent. This approach uses institutional controls to mnimze threats to hunman heal t h.
This alternative continues to allow organic constituents in groundwater to mgrate horizontally
and vertically.

Both Alternative 3, Goundwater Recovery with Treatnent by Activated Carbon Adsorption, and
Alternative 2, Goundwater Recovery with Treatment by Air Stripping, offer a reduction in risk
to human health and the environnent. G oundwater recovery wells located at strategic points
mtigate the spread of the AAM Area groundwater plunme. Volatile organic contam nants are then
removed fromthe groundwater prior to discharge of the treated effluent to a NPDES-permtted
outfall, A-014.

Conpl i ance with Applicable or Rel evant and Appropriate Requirenents (ARARs). Alternative 1 will
not neet the federal and state groundwater protection standards since groundwater is not
treated. Aternatives 2 and 3 both neet the Cean Water Act standards governing the treatnent
and/ or disposal of groundwater. Alternatives 2 and 3 also satisfy requirenents under the South
Carolina Air Pollution Control Regul ations and St andards.

Since the AMArea Groundwater Corrective Action is still an interimaction, additional ARARs
will be net or waived, as appropriate, in the final renedial action for this operable unit.

Long-term Eff ecti veness and Pernanence. Alternative 1 does not provide |ong-termeffectiveness
and pernanence since no active renediation occurs. Goundwater woul d not be recovered and
contami nants woul d eventually mgrate off site where they could present a risk to human health
or the environnent.

Both Alternatives 2 and 3 provide for a long-termrenedy for renoval of volatile organic
constituents fromthe A/MArea groundwater. Currently, Alternative 2 is in operation
Initially, during systemstart up in the md-1980s, the extracted groundwater entering the air

stripper contained 50,000 parts per billion of chlorinated solvents. Effluent |eaving the
stripper has consistently contained less than 1 part per billion. During the al nbst six years
of operation, influent concentrati ons have decreased to about 15,000 parts per billion

Reduction of Toxicity, Mbility, or Volume Through Treatnent. Alternative 1 provides no
treatnment to reduce the toxicity, mobility or volune of the groundwater contam nants.

Both Alternatives 2 and 3 would reduce the quantity of VOCs in the groundwater through
treatnment. During the alnost six years of operation of Aternative 2, the system (including al
of the experinental air strippers) has renoved about 260,000 pounds of chlorinated solvents from
the shall ow groundwater. Both alternatives utilize a separation rather than a treatnent

technol ogy to renobve organi ¢ constituents fromthe extracted groundwater. For both air
stripping and activated carbon adsorption, an additional technology to treat gaseous effluents
woul d be needed to fully conply with the reduction of toxicity, nobility, and volune criteria.
SRS is preparing to initiate an off-gas treatnent evaluation for air stripping gaseous

ef fluents.

Short-term Ef fectiveness. There should be no short-term adverse inpacts to human health and the
environnent resulting fromthe inplenentation of any of the three alternatives. Under the No
Action Alternative, groundwater is not recovered and has not noved off-site, so there is no
additional threat to human health or environnent. In Alternative 3, spent activated carbon



m ght be shipped off-site for regeneration. Packaging, |abeling, and transport of the spent
nmedi a in accordance with DOT and RCRA (if necessary) regulations would be foll owed, so no
adverse effects fromoff-site transit woul d be antici pat ed.

Alternative 2 is nowin place; no adverse inpacts were expected, nor did they occur during the
construction or operation of the extraction system There are no adverse health effects due to
operation of the system In addition, air quality in the imediate vicinity of the stripper was
nonitored to ensure that there would be no adverse inpact to the workers in the area. Ar

di spersion nodeling was al so conducted to obtain the required air quality permt from SCDHEC.

Inmpl erentability. Each of the three alternatives is technically and adm nistratively feasible.
Alternative 3 requires considerable attention due to systemrequirenents, such as replacenent of
spent adsorption nedia every 1-6 nonths, potential off-site shipnment of spent carbon, and
regeneration of the used nedia. Qperation of an on-site carbon regeneration system coul d
necessitate extensive technical steps (e.g., systemdesign and start up) and adm nistrative
constraints (e.g., permtting).

Alternative 2 has been on-line in A/MArea since the md-1980s. Pernmitting applications have
been submtted and approved. The air stripping unit in the Northeastern Sector conpleted final
techni cal checks and started operation in March 1992.

Cost. The originally estinated present worth costs of each Alternative are presented bel ow

Alternative 1
No Action
$600, 000

Alternative 2
G oundwat er Recovery with Treatnent by Air Stripping
$7, 800, 000

Alternative 3
G oundwat er Recovery with Treatnment by Activated Carbon Adsorption
$8, 000, 000

The original estinmated costs for all three alternatives include an annual O8M cost of $20, 000
for a 30-year period for groundwater nonitoring. These costs do not include nonitoring beyond
the 30-year period potentially required to conplete A/M Area groundwater renediation.

State Acceptance. SCDHEC has approved the existing AAMArea G oundwater Corrective Action
Programas an internediate step leading toward a conpl ete RCRA corrective action program The
final action for this media specific operable unit will be selected through subsequent Proposed
Pl ans and nodifications to the RCRA permit.

Community Acceptance. Comunity acceptance of the interimaction will be evaluated and i ncl uded
after the public comment period for the Proposed Pl an.

I X. Sel ected Renedy

The preferred alternative for the AAM Area G oundwater Corrective Action Programis Aternative
2: Qoundwater Recovery with Treatnent by Air Stripping. This alternative includes installing
groundwat er recovery wells at strategic |ocations throughout the A/MArea, extracting the
cont am nat ed groundwat er, processing the groundwater through an air stripper to renove volatile
sol vents, discharging the treated effluent to an NPDES permtted outfall, and conducting a



treatability study for emssions fromthe air stripper. This alternative was inplenented in
1985 as an interimrenedi al action.

This alternative calls for the design and inplenentation of an interimrenedial action to
protect hunman health and the environnent. The goals of this renedial action are to (1) prevent
further groundwater plunme mgration and initiate groundwater restoration while risk assessnent
activities are being planned and conducted, and (2) obtain further infornation about the
response of the aquifer to renediation neasures. The ultinmate goal of renediation will be
determined in a final renedial action for this operable unit. This renedial action will be
nmonitored carefully to determne the feasibility of achieving this goal with this nethod and to
ensure that hydraulic control of the contam nated plune is naintained. After conpletion of the
characterization and eval uation of risk of the AMArea G oundwater Qperable Unit and the

sour ce-speci ficoperable units inpacting the MArea groundwater, a final ROD for the MArea
groundwat er, which specifies the final remediation goals and anticipated renedi ation tinefrane,
will be prepared.

X.  Path Forward

Currently, the groundwater corrective action programis undergoi ng enhancenents and new

t echnol ogi es are bei ng denonstrated. "Path Forward" acconplishnments and prograns that are part
of the corrective action programand are related to the AAM Area Groundwater Qperable Unit are
descri bed bel ow.

M Area G oundwater Renmedi ation. |Increasing groundwater flowto the MArea HWF air stripper was
acconpl i shed during 1990. SRS received approval from SCDHEC to operate the M Area corrective
action system (air stripper and 11 recovery wells) at increased flowrates. The air stripper is
currently operating at 500 gpm Testing will continue in an effort to further increase recovery
of groundwater and speed up the renoval of VCOCs.

SRS is also preparing to initiate an off-gas treatment evaluation for air stripping gaseous
effluents. The integrated denonstration program sponsored by the DOE Office of Technol ogy
Devel opnent at SRS, will denonstrate and assess the efficiency and cost effectiveness of several
i nnovative destructive or hybrid off-gas treatnent systens.  asses of technol ogies to be
denonstrated include catalytic, biologic, thermal, electrochenical, and carbon regeneration
systens. The technol ogies were selected on the basis of technical nerit and the appropri ateness
of the technology for DOE' s (conplex w de) renedi al requirenents.

The denonstration of the selected technologies will occur in the AMArea of SRSin the vicinity
of the A-014 outfall where a vadose zone vacuumextraction well currently exists. The

technol ogi es slated for assessnent, beginning in 1992, include: steamregeneration of activated
carbon, gas- phase bioreaction, nenbrane separation, high-energy corona, photocatalytic
destruction, and thernmal catalytic destruction.

SRS antici pates that gaseous effluents fromthe MArea air stripper will undergo further
treatnment in the near future using one of these renedial technol ogies. The air stripper effluent
treatnent will be added to the A/ M Area G oundwater Corrective Action Program upon conpl etion of
the technical evaluation. The groundwater recovery efforts in AMArea will continue to be
expanded to neet the requirements of the RCRA Hazardous Waste Pernmt and the overall goal of
achi eving hydraulic control to mnimze any further mgrati on and expansi on of the contam nant
pl ure.

Nort heastern Sector G oundwater Renediation. A renediation programis in progress to address
contam nation near the northern boundary of SRS. SRS has conpleted construction of a
SCDHEC- approved groundwater recovery systemlocated near the SRL facility. An air stripping



system has al so been relocated to this area which SRS began operating in March 1992. This
facility is treating groundwater near the SRS boundary, initially froma single extraction well.
Addi tional recovery systens are planned for this area

A recovery well, different in design fromthat used in MArea, will be used for the Northeastern
Sector. The well will be designed to screen only sel ected zones of high concentration or high
wat er production, instead of the fully penetrating screen design used in MArea. This will

all ow for selective punping of contam nated zones while avoi di ng punping of clean zones. This
approach is nore costly though, since nore wells are necessary to screen individual zones. O her
desi gns which will be considered for cost savings include using 4- or 6-inch casing.

The final extent of renediation in the Northeastern Sector will be the initial work involved in
a further renediation effort for this area. Design, construction, and inplenentati on of further
renmedi ation systens will be the main focus of Phase Il. At this tine, it is anticipated that an
additional air stripper will be required. The air stripping unit will be equipped with an
off-gas treatnent system which can acconmodate the effluent fromthe 70 gpmair stripper which
becane operational in March 1992

Sout hern Sector G oundwater Renediation. A less concentrated plume of chlorinated solvents
exists south of the MArea HWWMF. An investigation was carried out in order to determ ne the
degree and extent of renediation required. The investigation consisted of installing nonitoring
well's, collecting geologic information, and characterizing the aquifer. |In an additiona

remedi ation effort, SRSwill install additional groundwater recovery wells in order to upgrade
the corrective action systemto neet the requirements of the RCRA Hazardous Waste Permt.

In addition to further groundwater recovery efforts, SRS will also consider other treatnent
systens and technol ogies for the Southern Sector including renote or satellite air stripping,

air sparged tanks, spray irrigation, reinjection or artificial recharge, in-situ renediation, W
peroxi dation, and enhanced bioreclamation. SRS will use the characterization data, exposure
assessnent criteria, and technology test information to forrmulate a detailed corrective action

pl an.

Vadose Zone Corrective Action Program SRS has initiated a programto renedi ate soils above the
groundwater at four locations in MArea where solvents were released. SRS has perforned a
characterization study of each area. Presently, SRS is preparing the designs and costs of the

pl anned syst ens.

SRS recently (7/27/90-12/18/90) conducted a | arge experinental program (In-situ Air-Stripping
Denonstration) near the closed MArea HWF. This programincl uded inpl enentation of a vacuum
extraction systemand testing of new well installation techniques. The vacuumextracti on system
is designed to renove VOCs fromsoils above the shallow aquifer. The denonstrati on system has
extracted VOCs that, if left in place, would have eventually migrated into the groundwater

As part of the vacuumextraction system SRL has installed a series of horizontal wells into
contam nated soils and groundwater. These wells are designed to accel erate renedi ation through
in-situ air stripping and have been used for soil and groundwater gas extraction

The SRS decision to inplement a vadose zone corrective action programwas voluntary, and was
based on the success of a vacuumextraction pilot study conducted in March 1987. The 1987 study
was successful, with the renoval of al nobst 1500 pounds of chlorinated solvents during 3 weeks of
operation. About 16,000 pounds of chlorinated solvents were renoved fromthe subsurface and
groundwater during a 5-nonth test in 1990. The DCE O fice of Technol ogy Devel opnent is al so
sponsoring further denonstration activities associated with renedi ati on of vadose zone soils
(and underlyi ng groundwater) using vacuum extraction



SRS is proposing to conduct further in-situ testing by injecting small anounts of nethane into a
horizontal well to facilitate and enhance in-situ biorenediation. The denonstration will
invol ve stinulation of indigenous mcroorganisns to degrade TCE and PCE in-situ by addition of
nutrients (nethane) to the subsurface via the horizontal well used for air injection during the
in-situ air stripping denonstration. Horizontal wells provide an advantage due to the increased
surface area for better delivery of nutrients, better extraction of gas in the vadose zone, and
| esser likelihood for clogging and pluggi ng of the well casing

In-situ biorenediation coupled with vapor extraction is expected to lead to a significant
reduction in the time required to conplete a renedi ati on since biorenedi ation provides a second
si mul t aneous pathway for renoval (destruction) of the TCE. Furthernore, the stinulated

i ndi genous m croorganisns will gain access to TCE in the subsurface that nay be difficult to
renmove by conventional nethods

Ai r/ met hane m xtures have been denonstrated in the |aboratory to stinulate sel ected nenbers of
the indi genous mcrobial community that have the capability to degrade TCE. The nutrient,

nmet hane, will be supplied via the horizontal wells at a |ow concentration in air (1-3%, for a
period not to exceed 12 nonths. A vacuumwi |l be applied to the upper well (vadose zone) to
encour age air/ net hane novenent through the upper saturated zone and | ower vadose zone and to
inhibit spreading of the plume. This technology also nay be applicable to the treatnent of
under | ying groundwater. A lower horizontal well screened in the saturated zone will test the
feasibility of this approach

Dense Non- Aqueous Phase Liquids (DNAPLs). Recent groundwater nonitoring results indicate the
presence of a separate phase of concentrated, undissolved chlorinated solvents, known as DNAPLs,
in one shallow aquifer nonitoring well |ocated near the closed MArea HWF. SRS has initiated
plans to further characterize and recover these chlorinated solvents. These plans include
confirmation sanpling of specified nonitoring wells for DNAPLs at suspect |ocations, geophysica
and geol ogi cal characterization of the subsurface, developing and testing a systemto recover
DNAPLs, and a nethod to treat or dispose of reclai med DNAPLs.

An i nformation workshop on DNAPLs was sponsored by DOE in md-1991 in Atlanta, in an effort to
better informinvestigators and environnental regulators, and to becone nore famliar with the
DNAPLs issue at other industrial sites. The workshop was very successful and prom ses to
attract advanced technical applications to SRS for the planned DNAPLs characterization and
assessnent studies.

XI. Statutory Determ nation

The preferred alternative for the AAM Area Groundwater Qperable Unit, an interimaction, is
Alternative 2: Goundwater Recovery with Treatnent by Air Stripping. Based on infornation

avail able at the time that this alternative was sel ected, and based on currently avail able
information, this alternative appears to provide the best balance with respect to the nine
evaluation criteria specified in the NCP. This alternative satisfies the statutory requirenents
of protection of human health and the environnent, with respect to the water extracted fromthe
ground. It was also selected for its cost effectiveness and inplenentability (mninmal attention
and nmi nt enance during operation).

However, Alternative 2 is an action which will not fully remediate the AAM Area G oundwat er
Qperable Unit. The action attenpts to provide the best currently avail able nmethod by which to
renmedi ate contami nated groundwater. The interimrenedy conplies with ARARs for that portion of
the groundwater renoved fromthe AAM Area G oundwater Operable Unit and treated at the surface
with the final renmedy obtaining conpliance with ARARs or justifying a waiver for the renai nder
of the AM Area G oundwater Qperable Unit. For this interimrenedy, the alternative permanently



and significantly reduces the toxicity, nmobility, and volunme of hazardous substances through
their renoval fromthe groundwater. Air effluent treatnent will be discussed in the final
proposed plan for this operable unit. This interimrenedy is not inconsistent with, nor
precludes the inplenentation of, the expected final renedy because it has, and continues to,
reduce the overall quantity of contamnants in the A/MArea groundwater. This is not
inconsistent with the overall renedial action goal of renoving contam nants which could threaten
human heal th or the environnent.
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